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CLAIMS 



[Claim(s)] 

[Claim 1] A quiescence member It is the rotation member which can be rotated freely to this 
quiescence member. A stator with which said quiescence member was equipped, the Rota 
magnet with which countered said stator and said rotation member was equipped, the radial 
hydrodynamic bearing section for supporting a radial road which acts on said rotation member, 
and the thrust hydrodynamic bearing section for supporting thrust loading which acts on said 
rotation member It is the hydrodynamic bearing motor equipped with the above. Said thrust 
bearing section A thrust dynamic pressure generating slot of said rotation member which 
counters in the direction of an axis, and a quiescence member established in one of fields at 
least, While being constituted by lubrication fluid with which it is held in a gap formed when said 
rotation member and said quiescence member counter in the direction of an axis, and induction 
of the dynamic pressure is carried out by said thrust dynamic pressure generating slot at the 
time of rotation of said rotation member One of fields at least is equipped with a slide member of 
said rotation member which constitutes said thrust hydrodynamic bearing section, and said 
quiescence member which has abrasion resistance and printing-proof nature. Said slide member 
It is characterized by being formed from a material of composite material in which covering by 
solid lubricant which contains any one at least among a material containing lead or tin or a 
fluororesin. a graphite, or molybdenum disulfide was formed on the surface of a sheet metal-like 
metal plate, a ceramic, or a copper system. 

[Claim 2] Said slide member is a hydrodynamic bearing motor according to claim 1 characterized 
by forming said thrust dynamic pressure generating slot in the surface of said slide member in 
case it is formed of press working of sheet metal and this press working of sheet metal is 
performed. 

[Claim 3] Rota which has a tubed part by which said rotation member hangs from the periphery 
section of the disc-like section and this discHike section, and inner skin is equipped with said 
Rota magnet. It has shank material installed in the direction of an axis from a core of said disc- 
like section. Said quiescence member It has a bell shape bearing sleeve in which said shank 
material is inserted. Said thrust hydrodynamic bearing section It is constituted between an end 
face by the side of the direction one side edge of an axis of said bearing sleeve, and this and the 
disc-like section of said Rota which counters in the direction of an axis. A hydrodynamic bearing 
motor according to claim 1 or 2 characterized by supporting thrust loading which acts so that 
said Rota may be pressed in the direction of an end face by the side of the direction one side 
edge of an axis of said bearing sleeve. 

[Claim 4] A radial dynamic pressure generating slot where said radial hydrodynamic bearing 
section was prepared in a peripheral face of said shank material to which it counters in inner skin 
of said bearing sleeve, and/or this and the direction of a path, It is constituted by lubrication 
fluid with which it is held in a gap formed when inner skin of said bearing sleeve and a peripheral 
face of said shank material counter in the direction of a path, and induction of the dynamic 
pressure is carried out by said radial dynamic pressure generating slot at the time of rotation of 
said rotation member. A spiracle which carries out a opening to the direction center section of 
an axis of the gap formed between inner skin of said bearing sleeve and a peripheral face of said 
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shank material, and introduces the open air in this gap is formed in said bearing sleeve. In a gap 
formed between inner skin of said bearing sleeve, and a peripheral face of said shank material 
While a gas interstitial segment by which the open air which the direction gap limb of a path was 
formed corresponding to opening of said spiracle, and was introduced through said spiracle is 
held is prepared A lubrication fluid is held at the direction both-ends side of an axis of said gas 
interstitial segment of a gap formed between inner skin of said bearing sleeve, and a peripheral 
face of said shank material, respectively, said radial hydrodynamic bearing section estranges in 
the direction of an axis, and a pair configuration is carried out. A ring bone slot is formed in an 
imbalance mold which a folding point deflected from a center of the cross direction to said thrust 
hydrodynamic bearing section side so that said lubrication fluid might be fed in said direction of 
the thrust hydrodynamic bearing section as said radial dynamic pressure generating slot at one 
side of the radial hydrodynamic bearing section of said pair. A ring bone slot is formed in a 
balance mold which has a folding point in the center of the cross direction as said radial dynamic 
pressure generating slot in another side of the radial hydrodynamic bearing section of said pair. 
Moreover, said thrust hydrodynamic bearing section In a gap where said imbalance mold is 
adjoined at the radial hydrodynamic bearing section in which a ring bone slot was formed, it is 
constituted, and said thrust hydrodynamic bearing section is specified While a lubrication fluid is 
held succeeding a lubrication fluid held in a gap which specifies the radial hydrodynamic bearing 
section by which a ring bone slot was formed in said imbalance mold A hydrodynamic bearing 
motor according to claim 3 characterized by forming in said thrust hydrodynamic bearing section 
a spiral slot which feeds said lubrication fluid toward a method of the inside of the direction of a 
path as said dynamic pressure generating slot. 

[Claim 5] It is the hydrodynamic bearing motor according to claim 3 or 4 which said shank 
material has the direction overhang section of a path for stopping at the another side edge of 
said bearing sleeve, and preventing an omission of said Rota, and is characterized by carrying out 
magnetic energization of said Rota in the direction which counters in the support direction and 
the direction of an axis of thrust loading by dynamic pressure by which induction is carried out in 
said thrust hydrodynamic bearing section. 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the hydrodynamic 
bearing motor which carries out rotation support of the rotation member using the dynamic 
pressure of a lubrication fluid. 
[0002] 

[Description of the Prior Art] The hydrodynamic bearing motor which supports the spindle motor 
for carrying out the rotation drive of the record media, such as a magnetic disk, and a rotating 
polygon for a rotation member using the dynamic pressure of the lubrication fluid which 
intervened between the quiescence member and the rotation member by the motor for scanners 
for carrying out a rotation drive and the motor used for various OA equipment, enabling free 
rotation is proposed, and practical use is presented. Such a hydrodynamic bearing motor is 
equipped with the thrust hydrodynamic bearing section for supporting thrust loading which acts 
on a rotation member to a quiescence member and a quiescence member with the rotation 
member which can be rotated freely, the stator with which the quiescence member was 
equipped, the Rota magnet with which the rotation member was equipped, and the radial 
hydrodynamic bearing section for supporting the radial road which acts on a rotation member. By 
this hydrodynamic bearing motor, if a rotation member rotates in the predetermined direction, a 
rotation member will be supported through the lubrication fluid with which the pressure of a 
lubrication fluid was heightened in a radial and the thrust hydrodynamic bearing section, and the 
pressure was heightened. 
[0003] 

[Problem(s) to be Solved by the Invention] Although comparatively big thrust loading acts in 
such a hydrodynamic bearing motor with the self-weight of a rotation member and the 
installation objects (a record disk, rotating polygon, etc.) with which this was equipped When the 
rotational frequency of a rotation member is low (at the time [ At the time of starting ] of a halt), 
the pressure of the lubrication fluid of the thrust hydrodynamic bearing section can be low, and 
cannot fully resist thrust loading which acts on a rotation member, but can print in the thrust 
bearing section, galling occurs, and there is a problem of being easy to carry out wear damage of 
this thrust bearing section. 

[0004] In recent years, the orientation of the miniaturization of a motor, thin-shape-izing, and 
low-pricing progresses, and the hydrodynamic bearing motor which omitted the thrust plate is 
proposed satisfactorily like in such a demand. Although the radial road which acts on a rotation 
member is supported in the two radial hydrodynamic bearing sections in this hydrodynamic 
bearing motor, thrust loading which acts on a rotation member is omitting the one thrust 
hydrodynamic bearing section prepared two conventionally by being constituted so that it may 
support in the one thrust hydrodynamic bearing section, and constituting in this way. this 
hydrodynamic bearing motor is consisted of by the thrust hydrodynamic bearing section so that 
the dynamic pressure of the direction where a rotation member comes floating in the direction of 
an axis may occur, and the force of this direction of a relief is negated in relation to this — as - 
- a rotation member — the force of the above-mentioned relief direction and an opposite 
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direction — magnetic bias — it is constituted so that it may add. 

[0005] By this hydrodynamic bearing motor, in addition to the self-weight of the installation 
object with which a rotation member arid this were equipped, the biased force by magnetic bias 
acts as thrust loading, and the bigger thrust force comes to act. so. by such hydrodynamic 
bearing motor, it can set in the thrust hydrodynamic bearing section — it mentioned above — it 
can print, and it is much more easy to generate galling, and the life of a motor becomes still 
shorter. In a hydrodynamic bearing motor, although the technology which forms covering of fixed 
lubricant, such as molybdenum disulfide, in the surface of the member which constitutes the 
thrust bearing section with a spray is also known in order to avoid the wear damage on the 
thrust hydrodynamic bearing section, it is easy to generate paint nonuniformity and, so, it 
necessary to grind the surface after paint by such spray coating of molybdenum disulfide. 
Moreover, in the polishing activity after paint since the part to grind is the inside the rotation 
member became intricate, the polishing activity of a coating side is not easy. In addition, on the 
occasion of spray coating, the part which is not applied must be masked with a jig etc. The spray 
coating activity of molybdenum disulfide is complicated, requires time and effort, and is set to 
one of the causes which check low costHzation of a motor from these things. 
[0006] The purpose of this invention is an easy activity, and is offering the hydrodynamic bearing 
motor which can suppress wear of the thrust hydrodynamic bearing section as an easy 
configuration's is also, and can prolong the life of a motor. 
[0007] 

[Means for Solving the Problem] This invention receives a quiescence member and this 
quiescence member. A rotation member which can be rotated freely, A stator with which said 
quiescence member was equipped, and the Rota magnet with which countered said stator and 
said rotation member was equipped, In a hydrodynamic bearing motor equipped with the radial 
hydrodynamic bearing section for supporting a radial road which acts on said rotation member, 
and the thrust hydrodynamic bearing section for supporting thrust loading which acts on said 
rotation member A thrust dynamic pressure generating slot of said rotation member to which 
said thrust bearing section counters in the direction of an axis, and a quiescence member 
established in one of fields at least, While being constituted by lubrication fluid with which it is 
held in a gap formed when said rotation member and said quiescence member counter in the 
direction of an axis, and induction of the dynamic pressure is carried out by said thrust dynamic 
pressure generating slot at the time of rotation of said rotation member One of fields at least is 
equipped with a slide member of said rotation member which constitutes said thrust 
hydrodynamic bearing section, and said quiescence member which has abrasion resistance and 
printing-proof nature. Said slide member It is characterized by being formed from a material of 
composite material in which covering by solid lubricant which contains any one at least among a 
material containing lead or tin or a fluororesin, a graphite, or molybdenum disulfide was formed on 
the surface of a sheet metaHike metal plate, a ceramic, or a copper system. 
[0008] If this invention follows, one of fields will be equipped with the slide member of a rotation 
member which the thrust hydrodynamic-bearing section which supports thrust loading which 
acts on a rotation member consists of a thrust dynamic-pressure generating slot of a rotation 
member and a quiescence member established in either at least, and a lubrication fluid to which 
induction of the dynamic pressure is carried out by this thrust dynamic-pressure generating slot, 
and constitutes this thrust hydrodynamic-bearing section, and a quiescence member which has 
abrasion resistance and printing-proof nature at least. Therefore, by this slide member, wear at 
the time of low rotation of a rotation member (at the time [ At the time of starting ] of a halt) 
and seizure are suppressed, and a life of a motor can be prolonged. Moreover, with not an 
activity but adhesives etc. of spray coating etc., it can equip with this slide member easily, and it 
can be attached in a motor as it is also by easy activity. Moreover, composite material with 
which this slide member formed covering by material containing lead or tin in the surface of a 
sheet metal-like metal plate. Since it is formed from composite material in which covering by 
solid lubricant which contains any one at least among a fluororesin, a graphite, or molybdenum 
disulfide was formed on the surface of a sheet metal-like metal plate, or a material of a ceramic 
system While having sufficient abrasion resistance and sufficient seizing resistance over 
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thrust loading, by press working of sheet metal etc., a predetermined configuration can be 
processed easily and it can manufacture cheaply. As a sheet metalHike metal plate, a sheet 
metal-like plate of steel or a copper system material can be used, and aluminum bronze, 
manganese bronze, etc. can be used as a copper system material. 

[0009] Moreover, in this invention, in case said slide member is formed of press working of sheet 
metal and performs this press working of sheet metal, it is characterized by forming said thrust 
dynamic pressure generating slot in the surface of said slide member. If this invention is followed, 
since a slide member will be formed of press working of sheet metal and a thrust dynamic 
pressure generating slot will be formed in the case of this press working of sheet metal, an 
exclusive processing production process for processing a thrust dynamic pressure generating 
slot is not needed, but a dynamic pressure generating slot can be processed simply and easily. 
[0010] Moreover. Rota which has a tubed part from which said rotation member hangs [ tubed 
part ] from the periphery section of the discHike section and this disc-like section, and inner 
skin is equipped with said Rota magnet in this invention. It has shank material installed in the 
direction of an axis from a core of said disc-like section. Said quiescence member It has a bell 
shape bearing sleeve in which said shank material is inserted. Said thrust hydrodynamic bearing 
section It is constituted between an end face by the side of the direction one side edge of an 
axis of said bearing sleeve, and this and the disc-like section of said Rota which counters in the 
direction of an axis, and is characterized by supporting thrust loading which acts so that said 
Rota may be pressed in the direction of an end face by the side of the direction one side edge of 
an axis of said bearing sleeve. 

[0011] If this invention is followed, a rotation member has shank material prolonged from the 
disc-like section of Rota. Since a quiescence member has a bell shape bearing sleeve and the 
thrust hydrodynamic bearing section is constituted between an end face by the side of the 
direction end section of an axis of a bearing sleeve, this, and the discHike section of Rota which 
counters Even if it prevents **** of shank material, and it is stabilized, and it can support a 
rotation member and a rotation deflection arises, the posture is recovered in a short time. In this 
invention, moreover, said radial hydrodynamic bearing section Inner skin of said bearing sleeve 
and/or this, and a radial dynamic pressure generating slot established in a peripheral face of said 
shank material which counters in the direction of a path. It is constituted by lubrication fluid with 
which it is held in a gap formed when inner skin of said bearing sleeve and a peripheral face of 
said shank material counter in the direction of a path, and induction of the dynamic pressure is 
carried out by said radial dynamic pressure generating slot at the time of rotation of said rotation 
member. A spiracle which carries out a opening to the direction center section of an axis of the 
gap formed between inner skin of said bearing sleeve and a peripheral face of said shank 
material, and introduces the open air in this gap is formed in said bearing sleeve. In a gap formed 
between inner skin of said bearing sleeve, and a peripheral face of said shank material While a 
gas interstitial segment by which the open air which the direction gap limb of a path was formed 
corresponding to opening of said spiracle, and was introduced through said spiracle is held is 
prepared A lubrication fluid is held at the direction both-ends side of an axis of said gas 
interstitial segment of a gap formed between inner skin of said bearing sleeve, and a peripheral 
face of said shank material, respectively, said radial hydrodynamic bearing section estranges in 
the direction of an axis, and a pair configuration is carried out. A ring bone slot is formed in an 
imbalance mold which a folding point deflected from a center of the cross direction to said thrust 
hydrodynamic bearing section side so that said lubrication fluid might be fed in said direction of 
the thrust hydrodynamic bearing section as said radial dynamic pressure generating slot at one 
side of the radial hydrodynamic bearing section of said pair. A ring bone slot is formed in a 
balance mold which has a folding point in the center of the cross direction as said radial dynamic 
pressure generating slot in another side of the radial hydrodynamic bearing section of said pair. 
Moreover, said thrust hydrodynamic bearing section In a gap where said imbalance mold is 
adjoined at the radial hydrodynamic bearing section in which a ring bone slot was formed, it is 
constituted, and said thrust hydrodynamic bearing section is specified While a lubrication fluid is 
held succeeding a lubrication fluid held in a gap which specifies the radial hydrodynamic bearing 
section by which a ring bone slot was formed in said imbalance mold It is characterized by 
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forming in said thrust hydrodynamic bearing section a spiral slot which feeds said lubrication fluid 
toward a method of the inside of the direction of a path as said dynamic pressure generating 
slot. 

[0012] If this invention is followed, a spiracle which introduces the open air into a gap between a 
bearing sleeve and shank material will be formed in a bearing sleeve. Since the direction gap limb 
of a path is prepared corresponding to opening of this spiracle and the radial hydrodynamic 
bearing section of a pair is prepared in both sides of this direction gap limb of a path Air bubbles 
separated after mixing in a lubrication fluid of the radial hydrodynamic bearing section of a pair 
are discharged through this spiracle, and can prevent scattering of a bad influence by mixed air 
bubbles, for example, a lubrication fluid by thermal expansion, etc. Moreover, the thrust 
hydrodynamic bearing section adjoins [ while ] and a dynamic pressure generating slot of the 
radial hydrodynamic bearing section consists of ring bone slots to an imbalance mold. A dynamic 
pressure generating slot of other radial hydrodynamic bearing sections consists of ring bone 
slots to a balance mold, and a dynamic pressure generating slot of the thrust hydrodynamic 
bearing section is formed from a spiral slot. A lubrication fluid While being continuously held 
ranging from one thrust hydrodynamic bearing section to the thrust hydrodynamic bearing 
section Since it dissociates with this and is held at the radial hydrodynamic bearing section of 
another side, a radial road and thrust loading which act that it is also at comparatively easy 
bearing structure by the radial hydrodynamic bearing section of a pair and the one thrust 
hydrodynamic bearing section on a rotation member can be supported as necessary. 
[0013] Furthermore, in this invention, said shank material has the direction overhang section of a 
path for stopping at the another side edge of said bearing sleeve, and preventing an omission of 
said Rota, and said Rota is characterized by carrying out magnetic energization in the direction 
which counters in the support direction and the direction of an axis of thrust loading by dynamic 
pressure by which induction is carried out in said thrust hydrodynamic bearing section. If this 
invention is followed, since shank material has the direction overhang section of a path, when 
this direction overhang section of a path stops at the another side edge of a bearing sleeve, an 
omission from a quiescence member of a rotation member can be prevented certainly. Moreover, 
since magnetic energization of Rota is carried out in the support direction and an opposite 
direction of thrust loading by dynamic pressure of the thrust hydrodynamic bearing section, a 
relief by dynamic pressure of Rota is stopped, it can be stabilized and Rota can be rotated. 
[0014] 

[Embodiment of the Invention] Hereafter, with reference to an accompanying drawing, 1 
operation gestalt of the hydrodynamic bearing motor according to this invention is explained. 
Drawing 1 is the cross section showing the spindle motor as an example of a hydrodynamic 
bearing motor according to this invention, and drawing 2 is the partial expanded sectional view 
expanding and showing the dynamic pressure liquid bearing means in the spindle motor of 
drawin g 1 , and its near. In drawing 1 , the spindle motor of illustration as an example of a 
hydrodynamic bearing motor is equipped with the rotation member 4 which can be rotated freely 
to the quiescence member 2 and this quiescence member 2, and the rotation member 4 has the 
rotor hub 6 as Rota, and the shank material 20 fixed to this rotor hub 6. The quiescence member 
2 has the quiescence member main part 8. a covering member (not shown) is attached so that 
that upper surface opening may be covered on this quiescence member main part 8, this 
quiescence member main part 8 constitutes the base plate of housing of a record-medium 
driving gear, and the quiescence member main part 8 and a covering member constitute the 
above-mentioned housing from a gestalt of illustration. In addition, the quiescence member main 
part 8 is constituted from a mounting bracket, and you may make it attach this mounting bracket 
in the base plate of the above-mentioned housing. 

[0015] The rotor hub 6 of the rotation member 4 is equipped with the hub main part 14 which 
has the tubed part 12 which hangs from the disc-like section 10 and the periphery section of 
this disc-like section 1 0, and is prolonged towards the quiescence member main part 8, the 
annular flange 16 which projects in the method of the outside of radial is formed in the lower 
limit section of the tubed part 1 2 of this hub main part 1 4, and the record medium (not shown) 
like a hard disk is laid in the annular flange 16. Moreover, the inner skin of the tubed part 12 of 
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the hub main part 14 is equipped with the annular Rota magnet 18. 

[001 6] With this operation gestalt. the one side edge (it sets to drawing 1 and is the upper limit 
section) of the shank material 20 of the rotation member 4 is being fixed to the core of the disc- 
like section 10 of the hub main part 14 by press fit. Moreover, the quiescence member 2 has the 
bell shape bearing sleeve 22. The approximate circle cylinder sleeve-like support cylinder part 24 
was formed in the abbreviation center section of the quiescence member main part 8 in one. the 
support cylinder part 24 is prolonged in the perpendicular-on parenchyma upper part from the 
quiescence member main part 8, it was fixed to this support cylinder part 24 by press fit, and the 
bearing sleeve 22 has projected the one side edge side of a bearing sleeve 22 from the above- 
mentioned support cylinder part 24. And the shank material 20 of the rotation member 4 is 
inserted in the bearing sleeve 22 of the quiescence member 2, thus the rotation member 4 is 
supported by the quiescence member 2 free [ rotation ]. 

[0017] The Rota magnet 18 is countered and the peripheral face of the support cylinder part 24 
of the quiescence member main part 8 is equipped with the stator 26. A stator 26 consists of a 
stator core 28 constituted by carrying out the laminating of the core plate, and a coil 30 wound 
around this stator core 28 as necessary, and outside attachment immobilization of the stator 
core 28 is carried out at the support cylinder part 24. Therefore, if a coil 30 is supplied as drive 
current is necessary, the rotation drive of Rota 6 will be carried out in the predetermined 
direction by the mutual magnetic action of a stator core 28 and the Rota magnet 1 8 magnetized. 
[0018] In this spindle motor, the end face (it sets to drawing 1 and is a lower limit side) of the 
one side edge of the Rota magnet 18 is countered, and the magnetic ring 32 is arranged in the 
predetermined part of the quiescence member main part 8. This magnetic ring 32 acts so that 
magnetic energization may be carried out at quiescence member main part side 8 side, and 
prevents the relief of the Rota 6 and the shank material 20 to the bearing sleeve 22 at the time 
of rotation by this so that the Rota main part 14 may be relatively attracted by magnetic action 
with the Rota magnet 18 in the axial direction (it sets to drawing 1 and is the vertical direction). 
[0019] Next, the thrust bearing section for supporting thrust loading which acts on the radial 
hydrodynamic bearing section and the rotation member for supporting the radial road which acts 
on the rotation member 4 with reference to drawing 1 and drawing 2 is explained. The shank 
material 20 of illustration has a shank 34 and the direction overhang section 36 of a path 
prepared in the another side edge (it sets to drawing 1 and drawing 2 , and is the lower limit 
section) of this shank 34, a shank 34 consists of long and slender shafts 38 of a circle 
configuration, and the cross section consists of stop members 42 in which the direction 
overhang section 36 of a path has a head 40 (it functions as the direction overhang section 36 of 
a path) for it. With this gestalt, on a shaft 38, it penetrates in the direction of an axis, and the 
female screw hole 44 is formed. Moreover, when the male screw section 46 prolonged from a 
head 40 is formed in the stop member 42. and the male screw section 46 of the stop member 42 
is screwed on the female screw hole 44 of a shaft 38 and constitutes in this way, both can 
simply and certainly be fixed, without deformation etc. arising in a shaft 38 and the stop member 
42. If the stop member 42 to write is screwed on, when the head 40 contacts the method of the 
outside of radial from a shaft 38 and an overhang and this head 40 contact the another side edge 
(pars basilaris ossis occipitalis of the large bore section 64 formed in the lower limit section in 
drawing 1 and drawing 2 ) of a bearing sleeve 22, the omission of Rota 6 to the quiescence 
member 2 will be prevented. In addition, when the deformation at the time of immobilization etc. 
does not pose a problem, the direction overhang section 36 of a path of the shank material 20 is 
constituted from a plate-like member, and you may make it fix this plate-like member to a shaft 
38 by press fit etc. Moreover, you may make it form the direction overhang section 36 of a path 
in the shank 34 of the shank material 20 in one. 

[0020] The radial hydrodynamic bearing sections 50 and 52 of a pair consist of this operation 
gestalt between the shank 34 of the shank material 20 and this, and the bearing sleeve 22 that 
counters radial. The radial hydrodynamic bearing sections 50 and 52 The radial dynamic pressure 
generating slots 54 and 56, The lubrication fluid held in the gap formed when the peripheral face 
of the shank material 20 and the inner skin of a bearing sleeve 22 counter in the direction of a 
path, For example, including oil, induction of the dynamic pressure is carried out by operation of 
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the radial dynamic pressure generating slots 54 and 56 at the time of rotation of the rotation 
member 4, and the radial road which acts on the rotation member 4 using the dynamic pressure 
to write, and by which induction is carried out is supported by this lubrication fluid. With this 
gestalt. the radial dynamic pressure generating slots 54 and 56 set a gap in the direction of an 
axis (it sets to drawing 1 and drawing 2 , and is the vertical direction), and are established in it 
one pair at the inner skin of a bearing sleeve 22. In addition, the radial dynamic pressure 
generating slots 54 and 56 are replaced with the inner skin of a bearing sleeve 22, or you may 
make it establish them in the peripheral face of the shank 34 of the shank material 20 in addition 
to it. 

[0021] Moreover, the thrust hydrodynamic bearing section 60 is constituted between a bearing 
sleeve 22 and this, and the disc-like section 10 of the hub main part 14 which counters in the 
direction of an axis. The lubrication fluid with which the thrust hydrodynamic bearing section 60 
was held in the thrust dynamic pressure generating slot 66 and the gap in which it is formed 
when [ of a bearing sleeve 22 ] the end face of an edge and the disc-like section 10 of the hub 
main part 14 counter in the direction of an axis on the other hand. For example, including oil, 
induction of the dynamic pressure is carried out for the rotation member 4 by operation of the 
thrust dynamic pressure generating slot 66 at the time of rotation, and thrust loading which acts 
on the rotation member 4 using the dynamic pressure to write, and by which induction is carried 
out is supported by this lubrication fluid. With this gestalt, the thrust dynamic pressure 
generating slot 66 is established in the disc-like section 10 side of a rotor hub 6. With this 
gestalt, the end face (it sets to drawing 1 and drawing 2 , and is an upper limit side) of the one 
side edge of a bearing sleeve 22 is countered, the inside of the disc-like section 10 of the hub 
main part 14 is equipped with a slide member 102, and the thrust dynamic pressure generating 
slot 66 is established in the surface of this slide member 102. A slide member 102 is explained in 
full detail behind. The thrust dynamic pressure generating slot 66 is replaced with the disc-like 
section 10 side of the hub main part 14, or you may make it establish it in the end-face side of 
the one side edge of a bearing sleeve 22 in addition to this. 

[0022] In the radial hydrodynamic bearing section 52 arranged at the bottom, the oil as a 
lubrication fluid is continuously filled up with this gestalt into that radial dynamic pressure 
generating slot 56 over the thrust dynamic pressure generating slot 66 in the radial 
hydrodynamic bearing section 50 and the thrust hydrodynamic bearing section 60 which have 
been arranged again at the bottom from those radial dynamic pressure generating slots 54 so 
that I may be understood from drawin g 1 and drawing 2 . And in relation to this, it is further 
constituted as follows. A folding point is the usual balance mold herringbone slot in a crosswise 
(it sets to drawing 1 and drawing 2 , and is the vertical direction) center section, and the 
dynamic pressure generating slot 56 of the lower radial hydrodynamic bearing section 52 is 
constituted so that fluid pressure may become the highest in the crosswise (it sets to drawing 1 
and drawin g 2 , and is the vertical direction) center section. The dynamic pressure generating 
slot 54 of the upper radial hydrodynamic bearing section 50 is an imbalance mold herringbone 
slot which the folding point deflected above the center of the cross direction, and the dynamic 
pressure generating slot 66 of the thrust hydrodynamic bearing section 60 is a spiral slot where 
a pressure becomes high in the direction of inner circumference, and it is constituted so that 
fluid pressure may become the highest in the portion deflected above the center of the cross 
direction of the radial hydrodynamic bearing section 50. Thus, while being able to support the 
radial road and thrust loading which act on the rotation member 4 as necessary and being able to 
simplify hydrodynamic bearing structure by constituting by the two radial hydrodynamic bearing 
sections 50 and 52 and the one thrust hydrodynamic bearing section 60, the overall height of a 
motor can be made low and the thin shape-ization can be attained. 

[0023] The annular crevice 68 is formed in the part between the direction abbreviation center 
sections 50 and 52 of an axis of the bearing sleeve 22, i.e., the radial hydrodynamic bearing 
sections of a pair. The taper seal sections 72 and 74 (this gestalt is consisted of by the taper 
side of a bearing sleeve 22) are formed between the vertical direction both ends of this annular 
crevice 68, and the shank 34 of the shank material 20, and the direction gap limb 70 of a path is 
formed in the annular crevice 68 by [ which write ] constituting. Moreover, the taper seal 
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sections 78 and 80 (constituted from the taper side of the direction overhang section 36 of a 
path and the taper side of a bearing sleeve 22 by this gestalt) are formed between the inner skin 
of the annular suspension section 76 and the peripheral faces of the one side edge of a bearing 
sleeve 22 which were prepared between the peripheral face of the direction overhang section 36 
of a path of the shank material 20, and the inner skin of the large bore section 64 of a bearing 
sleeve 22, and in the disc-like section 10 of Therefore, the interface of the lubrication fluid of a 
radial and the thrust hydrodynamic bearing sections 50, 52, and 60 is located in these tapers seal 
sections 72, 74, 78, and 80. 

[0024] In relation to these tapers seal sections 72. 74, 78. and 80. it is further constituted as 
follows. The spiracle 82 which penetrates this to the method of the outside of radial, and is 
prolonged in it from the direction gap limb 70 of a path is formed in the bearing sleeve 22. 
Moreover, the aeration space 84 is formed between a part of quiescence member 2 and the end 
face (it sets to drawing 1 and drawing 2 , and is a lower limit side) of the one side edge of a 
bearing sleeve 22. With this gestalt, the thin plate 86 is stuck so that the inferior-surface-of- 
tongue opening inside the support cylinder part 24 of the quiescence member main part 8 may 
be sealed, and the aeration space 84 is formed between this plate 86 and the end face of the 
another side edge of a bearing sleeve 22. furthermore, 88 is prepared for the free passage way 
for opening a spiracle 82 and the aeration space 84 for free passage on the quiescence member 
main part 8 inside a motor (building envelope in which the stator 26 and the Rota magnet 18 
were held), and this free passage way 88 forms in the inner skin of the support cylinder part 24 - 
- having — the end of this free passage way 88 — the aeration space 84 — moreover, that pars 
intermedia is open for free passage to a spiracle 82, and that other end is open for free passage 
inside a motor. Thus, since the direction gap limb 70 of a path is formed corresponding to 
opening of a spiracle 82 since it is constituted, and the pressure inside a motor, i.e., the open air. 
acts on this direction gap limb 70 of a path through the free passage hole 88 and a spiracle 82, 
the direction gap limb 70 of a path acts as a gas interstitial segment. Furthermore, between the 
suspension section 76 of the hub main part 1 4, and the another side edge of a bearing sleeve 22, 
the annular free passage space 94 for opening the taper seal section 80 for free passage inside a 
motor is formed. 

[0025] Thus, since it is constituted, the pressure inside a motor, i.e., the open air, can act on the 
interface of the taper seal sections 72. 74, 78, and 80. and it can prevent the leakage by the 
exterior of a lubrication fluid, scattering, etc. Moreover, although the air bubbles mixed in the 
lubrication fluid of a radial and the thrust hydrodynamic bearing sections 50, 52, and 60 are 
separated in the interface 72. 74, 78, and 80 with the low fluid pressure of a lubrication fluid, i.e.. 
the taper seal sections The air separated in the taper seal sections 72 and 74 lets the direction 
gap limb 70 of a path, a spiracle 82, and the free passage way 88 pass. The air which the air 
separated in the taper seal section 78 let the aeration space 84 and the free passage way 88 
pass, and was separated in the taper seal section 80 is discharged inside a motor through the 
free passage space 94. Thus, since the air mixed in the lubrication fluid is discharged inside a 
motor after dissociating, scattering resulting from the bad influence by the mixed air bubbles, for 
example, the mixed thermal expansion of air bubbles, etc. is avoidable. 
[0026] Next, if a slide member 102 is explained, the slide member 102 of illustration will be 
formed in the shape of a ring, for example, will fix to the inside of the disc-like section 10 of the 
hub main part 14 with adhesives. It is important for this slide member 102 to have abrasion 
resistance and printing-proof nature, and the wear in the thrust hydrodynamic bearing section 60 
and generating of seizure can be suppressed by equipping with such a slide member 102. Such a 
slide member 102 is formed in composite material in which covering by the material containing 
lead or tin was formed on the surface of the sheet metalHike metal plate as a base material, and 
the surface of a sheet metal-like metal plate, from composite material in which covering by the 
solid lubricant which contains any one at least among a fluororesin. a graphite, or molybdenum 
disulfide was formed, and the material of a ceramic or a copper system. As a sheet metal-like 
metal plate, a steel plate and the plate of a copper system material are sufficient, and an alumina 
etc. is sufficient as a ceramic material, and it is good as a material of a copper system at 
aluminum bronze and manganese bronze. 
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[0027] A slide member 102 is formed in the shape of a ring of press working of sheet metal, and 
can be formed comparatively easily by it. When forming by press working of sheet metal, the 
thrust dynamic pressure generating slot 66 can also be formed in coincidence in the case of this 
press working of sheet metal, and the routing of the dedication for forming the thrust dynamic 
pressure generating slot 66 can be skipped by [ which write ] forming. Although the inside of the 
disc-like section 10 of the hub main part 14 is equipped with the slide member 102 in which the 
thrust dynamic pressure generating slot 66 was formed, with this operation gestalt. it replaces 
with this and you may make it equip the end face of the one side edge of a bearing sleeve 22. or 
the bearing sleeve 22 which replaces with the configuration mentioned above, equips the inside 
side (on the other hand end-face side [ Or the bearing sleeve 22 ] of an edge) of the hub main 
part 14 with a slide member 102 (the thrust dynamic pressure generating slot 66 is not 
established in this), and counters in this and the direction of an axis — you may make it, 
establish the thrust dynamic pressure generating slot 66 in the end face (or inside of the hub 
main part 1 4) of an edge on the other hand Moreover, it replaces with these configurations and 
you may make it prepare the both sides of the end face of the one side edge of a bearing sleeve 
22, and the inside of the hub main part 14 a slide member 102. 

[0028] As mentioned above, although 1 operation gestalt of the motor according to this invention 
was explained, various deformation thru/or corrections is possible for this invention, without not 
being limited to the operation gestalt mentioned above and deviating from the range of this 
invention. For example, you may make it make the spacer 98 of an abbreviation C configuration 
intervene between a bearing sleeve 22 and a plate 86 if needed. In this case, the free passage 
space 84 can be certainly formed by turning the opening section of a spacer 98 to the free 
passage way 88, arranging it. and operating this opening section as free passage space 84. 
[0029] Moreover, although the record medium was applied to the spindle motor for carrying out a 
rotation drive and the operation gestalt of illustration explained it for example, it can apply to the 
motor for scanners, and various OA machine dexterous motors widely, without being limited to 
this. 
[0030] 

[Effect of the Invention] According to the hydrodynamic bearing motor of claim 1 of this 
invention, wear of the thrust hydrodynamic bearing section at the time of low rotation of a 
rotation member (at the time [ At the time of starting ] of a halt) and seizure are suppressed, 
and the life of a motor can be prolonged. Moreover, manufacture of this slide member is easy 
and can attach that it is also by the easy activity. 

[0031] Moreover, according to the hydrodynamic bearing motor of claim 2 of this invention, the 
exclusive processing production process for processing a thrust dynamic pressure generating 
slot is not needed, but a dynamic pressure generating slot can be processed simply and easily. 
Moreover, since the thrust hydrodynamic bearing section is constituted between the end face by 
the side of the direction end section of an axis of a bearing sleeve, this, and the disc-like section 
of Rota which counters according to the hydrodynamic bearing motor of claim 3 of this invention, 
**** of shank material is prevented, it is stabilized and a rotation member can be supported. 
[0032] Moreover, according to the hydrodynamic bearing motor of claim 4 of this invention, the 
air bubbles mixed in the lubrication fluid of the radial hydrodynamic bearing section of a pair can 
be discharged through a spiracle, and the bad influence by the mixed air bubbles can be 
prevented. Moreover, the radial road and thrust loading which act that it is also at the 
comparatively easy bearing structure by the radial hydrodynamic bearing section of a pair and 
the one thrust hydrodynamic bearing section on a rotation member can be supported as 
necessary. Furthermore, according to the hydrodynamic bearing motor of claim 5 of this 
invention, the omission from the quiescence member of a rotation member can be certainly 
prevented by the direction overhang section of a path of shank material. Moreover, since 
magnetic energization of Rota is carried out in the support direction and opposite direction of 
thrust loading by the dynamic pressure of the thrust hydrodynamic bearing section, the relief by 
the dynamic pressure of Rota is stopped, it can be stabilized and Rota can be rotated. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing the spindle motor as an example of a motor 
according to this invention. 

[Drawing 2] It is the partial expanded sectional view expanding and showing the dynamic 

pressure liquid bearing means in the spindle motor of drawin g 1 , and its near. 

[Description of Notations] 

2 Quiescence Member 

4 Rotation Member 

6 Rotor Hub 

10 Disk Wall 

14 Hub Main Part 

1 8 Rota Magnet 

20 Shank Material 

22 Bearing Sleeve 

26 Stator 

32 Magnetic Ring 

50 52 Radial hydrodynamic bearing section 
56 58 Radial dynamic pressure generating slot 
60 Thrust Hydrodynamic Bearing Section 
66 Thrust Dynamic Pressure Generating Slot 
82 Spiracle 
102 Slide Member 
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